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Epidemiological research data has shown that after vaccination, in comparison with the previous years,
in the vulnerable communities of Sisian and Goris region the number of positively reacted large cattle
was sharply reduced and new vulnerable communities were not registered. If in 2007e2009 in Sisian
region an average of 25e254 heads of cattle annually infected with brucellosis in vulnerable commu-
nities, only two years after vaccination, the number of vulnerable communities reduced to 11, and the
number of infected cattle reduced to 88 heads. During the same period, in average 135 heads of cattle
infected with brucellosis were recorded in 7 vulnerable communities of Goris region, and after two years
from vaccination the number of heads of infected cattle reduced to 78. Presented factual data have
proved the necessity of inclusion of vaccination in the list of preventive meausures against brucellosis in
large cattle. Research has shown that in May and June 2012, 1.5 years later after vaccination, blood
samples of 80 heads of small cattle from four communities, which were examined by RBT and aggluti-
nation reaction, had a negative reaction and were recognized as healthy. Besides, in Goris and Sisian
vulnerable communities, 1.5e2 years later after the vaccination the female lambs vaccinated at 3e8
months age, had normal bear and no cases of miscarriage were recorded. Miscarriage cases were not
recorded also among vaccinated mother sheep, among small cattle of other safe and vulnerable
communities.
© 2016 Agricultural University of Georgia. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The struggle against animal brucellosis in Armenia till 1953 was
only implemented by serological diagnostic methods and by
compulsory slaughter of identiﬁed sick animals. Since 1953, taking
into account the compound epidemiological situation among the
cattle, the vaccination of animals was included in the measures
against brucellosis by Br.abortus-19 strain, and then by Br.abortus-
82 strain vaccines. Results of the study prove that as a result of
vaccination application in parallel with serological methods,
brucellosis has been combatted in many vulnerable household
farms, communities and even regions. Measures against brucel-
losis, which were aimed at improvement of low-income household
farms through compulsory slaughter of sick animals found by
serological diagnostic methods, did not give the desired result
because during the regular inspections in those improved farms,iyan).
s of Agrarian Science.
a. Production and hosting by Elsecases of brucellosis of farm animals were re-recorded. This fact is
explained by scientists by the long time presence of infected ani-
mals in conﬁdential period (33e230 days) in the ﬂock or herd,
whose blood samples during that period checked by serological
methods does not give any positive reaction, which means that
there is not enough accumulated antibodies in the body to react
with antigen. Such animals are considered sick with brucellosis and
potential source of infection. This feature is speciﬁc only for
brucellosis infection [1e6].
Taking into account scientiﬁcally proved results of the retro-
spective analysis of epizootological studies carried out in the Soviet
period (until the 1990s), it should be mentioned that the vaccina-
tion against brucellosis was methodologically justiﬁed, which en-
sures existence of healthy livestock with stable immunity, and
being in an infected environment it is not infected by natural way,
because penetrated external brucellosis pathogens in the immune
organisms are destroyed by antibodies generated due to vaccina-
tion. In late 1990, only 15 vulnerable communities with brucellosis
in cattle were registered in Armenia and the percentage of detected
animals among the investigated ones comprised only 0.03%.vier B.V. This is an open access article under the CC BY-NC-ND license (http://
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1990), the vaccines against brucellosis have not been acquired due
to subjective and objective reasons, and the vaccination of animals
has been suspended. During this period, the ﬁght against brucel-
losis has been carried out only by serological diagnostic methods
and that with great violations.
The carried out epizootological studies showed that at present
brucellosis is rather widely spread in many regions of the Republic,
and in some regions the quantity of vulnerable communities is
82.0%, 77.8%, 66.7%, 63.9%, and so on, and in some communities/per
one year/identiﬁed sickanimals among the livestock varied from
197 to 292 heads, etc. In summer 2014, the percentage of the
infected cattle in Geghashen village of Kotayk Marz among the
investigated ones comprised 41,3%.
In this respect, in the framework of “Support to Brucellosis
Control”Project, implemented by the UN Food and Agriculture Or-
ganization (FAO), since autumn of 2009 till spring of2011 the pilot
project of measures against brucellosis in Syunik Marz was of high
importance.
The goal of thework is to justify through the appropriate studies
the efﬁciency of vaccination against brucellosis, which will be basis
for the presentation of a proposal to include vaccination in the list
of complex measures against brucellosis among large and small
cattle in Armenia.
2. Objectives and methods
Vaccination against brucellosis was implemented by RB-51
vaccine produced in Spain, which has no contraindications ac-
cording to the instruction. Vaccine was injected to 4e12 months'
old calves with a hypodermic method in neck, by 2,0 ml doze, and
REV-1 is injected to non-pregnant mother sheep and lambs, by eye
drops (1 drop into the eye) for 3e8 months old ewe lambs. During
this period, the vaccination was carried out among calves aged
4e12 months e 21306 heads, as well as among the lambs aged 3e8
months, adult and non-pregnant sheep and goats 111714 heads.
The methods for vaccine usage, preventive measures, method of
opening by solvents, duration of use, period of pathogen secret
from organism, ensuring security of professional performing
vaccination groups, etc. were implemented in accordance with the
regulations stipulated in the instructions of vaccines. In commu-
nities during the vaccination the professional groups recorded the
type of animal, number of heads, height, date of birth, number of
ear tags and contact information of the owner in the form designed
in advance. Availability of antibodies in the organisms of vaccinated
large and small cattle, as well as duration of accumulation, is
determined 3, 6, and 12 months after vaccination.
Serological examination of taken blood samples were per-
formed by Rose Bengal Test and reaction of agglutination (diluted
1:25 up to 1:800 ratio for small cattle, and 1:50 to up to 1:800 ratio
for large cattle).
In May and June 2012, in order to conﬁrm or to exclude the
possible existence of brucellosis among the vaccinated large and
small cattle, in autumn, 2009 and in spring, 2010 blood samples
were taken from 20 heads of large and small cattle per 2
vulnerable communities of Goris region and per other 2 vulner-
able communities of Kapan region and then those samples were
examined by Rose Bengal Test and agglutination method in the
laboratory of Syunik Marz. The name of the owner-farmer,
number of cattle ear tags, age of the animal at the moment of
taking blood during vaccination and after vaccination were
included in the lists of blood samples taken from the commu-
nities. According to the data recorded in the lists of animal blood
samples, the vaccinated calves were 2.4e2.6 years, and lambs
were 1.8e2.2 years old.3. Results and analysis
Research results has revealed that 3, 6 and 12 months after
vaccinating 4e12 months' old calves by RB-51 vaccine, examina-
tion of blood samples by Rose Bengal Test and method of agglu-
tination showed that no positively reacted animals were found.
The received data conﬁrm the opinion stated in the instruction
that RB-51 vaccine for serological methods does not produce any
humoral antibodies. In this case, the immunity of vaccinated ani-
mals against brucellosis pathogens occurs via cellular immunity,
which is directly related to brucellosis vaccine virus preparation
technology. This view is conﬁrmed by the fact that the blood
samples of 4e12 months' old calves vaccinated in autumn 2009,
which were kept in the groups and herds infected by brucellosis
till summer 2012, did not respond positive by serological re-
actions, and no miscarriage cases were recorded among pregnant
animals after vaccination.
This fact is substantiated by the fact that the vaccine causes
lasting immunity against brucellosis in calves which ensures pos-
sibility not to be infected in the case of direct contact with sick
animals.
Over the last 10 years Kapan region was safe with regards of
brucellosis, but the livestock of the communities of the region was
included in the vaccination pilot project in order to exclude the
possibility of infection in a natural way. After 1.5 years of vaccina-
tion the blood samples of large and small cattle also showed
negative results by serological method. In this case, it was also
excluded the opinion that the brucellosis vaccine, prepared by live
inactivated pathogens, can cause disease in animals.
The results of evaluation of vaccination efﬁciency are shown in
Tables 1 and 2.
Table 1 shows that after vaccination in the vulnerable commu-
nities of Sisian and Goris region the number of positively reacted
large cattle was sharply reduced and new vulnerable communities
were not registered. Thus, if in 2009 in 13 vulnerable communities
of Sisian region about 340 heads of cattle were infected with
brucellosis, only three years after vaccination, the number of
vulnerable communities reduced to 11, and the number of infected
cattle reduced to 42 heads or in 8 times. In 2009e2010 in 7e8
vulnerable communities of Goris region, 116e123 heads of cattle
infected with brucellosis were recorded, and after vaccination the
number of heads of infected cattle reduced to 28 or in 4,4 times.
Table 2 shows that 237 heads of infected sheep and goats were
identiﬁed in 22 vulnerable communities of Sisian region in 2009.
Due to vaccination, the animals have not been examined by sero-
logical methods. The results of research conducted in 2012e2014,
showed a dramatic decrease in the number of infected animals up
to four heads, or 59.2 times. 84 heads of infected sheep and goats
were identiﬁed in 7 vulnerable communities in Goris region. In
subsequent years, a decrease in the number of vulnerable areas and
infected animals was noticed; in 2014 it comprised 4 and 22,
respectively. It has been revealed that all responded animals from
cattle herds were cows, which have not been vaccinated. Moreover,
the vaccination tattooing has not been detected in the ears of the
responded sheep and goats.
Presented factual data have proved the necessity of inclusion of
vaccination in the list of preventive meausures against brucellosis
in large cattle.
After the utilization of REV-1 vaccine among small cattle, hu-
moral immunity is formed in the organisms, and its presence is
conﬁrmed by availability of high titer of antibodies in blood serum.
3 and 6 months later after vaccination, they had reduction of ten-
sion in humoral immunity by 4þ and 3þ crosses during dilution of
blood serum by 1:200 and.
1:400 by serological method, and after 12 months by 2 þ and
Table 1
Results of serological investigations against brucellosis in cattle.
Community 2009 2010 2011 2012 2013 2014
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
1 2 3 4 5 6 7 8 9 10 11 12 13
Goris region
Khoznavar 558 550 3 741 608 571
Vaghatur 545 713 846 808 1 491
Khanatsakh 1175 1259 1587 1110 4 1151 857
Aravus 288 191 290 326 3 186 3 100
Kornidzor 960 891 825 1047 1066 210
Karashen 733 899 912 796 413 127
Bardzravan 106 204 205 242 179 125
Khndzoresk 3558 26 4195 38 5061 67 3860 38 4364 16 905 8
Tegh 3196 19 2998 2 1957 10 2610 17 1700 2 447 10
Verishen 1990 4 817 16 1263 11 1751 6 1562 760 4
Goris 3162 1 4308 53 3868 9 3878 14 3368 8 1693 4
Harzhis 697 2 769 764 616 490 136
Shinuhayr 1602 1067 1007 846 1 969 1 613
Hartashen 476 14 973 5 836 3 925 2 1137 866
Tatev 488 451 195 390 370 130
Svarants 260 254 217 356 316 34
Khot 580 578 957 21 530 5 220 2
Karahunj 775 516 843 700 751
Akner 1763 48 988 6 822 756 713 312
N. hndzoresk 483 2 305 283 444 162 326
Halidzor 251 430 325 537 430 325
Tandzatap 30 50 34 35
Kashuni 7 8 122
Shurnukh 40 164 108
Vorotan 106 146 114
Total 23789 116 23542 123 23804 121 23472 91 20004 30 8221 28
Sisian region
Shake 1098 17 831 8 424 4 964 6 900 7 611 13
Angeghakot 638 1182 550 1117 1 1247 884 4
Spandaryan 772 9 655 8 252 2 765 882 291
Shaghat 696 3 375 391 888 539 2 252
Balak 109 226 97 217 121 147 3
Sarnakunk 1702 33 852 22 388 1143 8 1191 3 609
Tsghuk 4615 220 926 9 519 1028 1 1094 465 3
Mutsk 404 10 167 3 141 388 1 472 188 1
Gorhayk 1329 3 1036 1 527 1348 1 1411
Dastakert 88 160 19 46 180
Sisian 972 8 726 11 380 967 560 74 1
Ishkhanasar 154 164 110 1 3441 389
Brnakot 1631 20 1559 6 1698 80 1584 11 1181 13 683
Ashotavan 241 206 22 1 236 253 130
Tolors 383 230 109 220 3 247 2 150
Bnunis 246 231 2 96 1 2352 141 4 131
Tasik 252 4 207 110 3 283 4 322 2 160
Akhlatyan 752 3 625 9 297 1 729 436 440 3
Torunik 210 206 105 197 130 156
Salvard 500 348 3 199 409 3 448 5 224 6
Arevis 108 35 39 82 79 41 1
Sofulu (Nzhdeh) 199 98 176 227 106 111
Hatsavan 25 117 6 67 189 205 1 135
Uyts 322 402 109 296 3 317 192
Aghitu 95 113 64 150 155 78 1
Vaghatni 365 154 190 1 298
Noravan 230 240 1 16 1 204 263
Vorotan 161 149 1 206 1
Ltsen 52 38 2 189 40
Darbas 252 4 404 226 183 613 1 126
Getatagh 139 139 72 189 94 130
Lor 265 224 105 911 229 104
Shenatagh 665 6 375 288 409 300 230 3
Total 19670 340 13400 92 7786 95 21685 42 14751 40 6742 39
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immunity in vaccinated cattle organisms is not an indicator of
absence of immunity against brucellosis in the organism, as in this
case humoral immunity (non-sterile) is replaced by cellular im-
munity (sterile). Research has shown that in May and June 2012, 1.5years later after vaccination, blood samples of 80 heads of small
cattle from four communities, which were examined by RBT and
agglutination reaction, had a negative reaction and were recog-
nized as healthy. Besides, in Goris and Sisian vulnerable commu-
nities, 1.5e2 years later after the vaccination the female lambs
Table 2
Results of serological investigations against brucellosis in sheep and goats.
Community 2009 2010 2011 2012 2013 2014
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
Examined
(head)
Positive
(head)
1 2 3 4 5 6 7 8 9 10 11 12 13
Goris region
Khoznavar 31 18 200 344
Vaghatur 179 1 635 480 640 580 3 1347
Khanatsakh 1105 480 1210 206 2528 3 1680
Aravus 155 376
Kornidzor 139 141 783 306 6
Karashen 566 3 152 1020 3 392 1155
Bardzravan 204 4 182
Khndzoresk 1446 16 1071 1711 9 2646 7 2670 10
Tegh 3311 5 1254 3745 11 3358 3181 6 2103 4
Verishen 719 560 420 1569 5
Goris 812 1407 686 1512 1628 2790
Harzhis 12 750 447
Shinuhayr 1634 20 60 628
Hartashen 50
Tatev 300 740
Svarants 452 140
Khot 143 21
Karahunj 261 574 301 2
Akner 47 503
N. Khndzoresk 200 140
Halidzor 20 385 5
Tandzatap
Kashuni 150
Shurnukh 264 181
Vorotan 270 7
Total 11782 84 5900 0 10342 23 7111 0 15317 33 14022 22
Sisian region
Shake 1637 27 772 11 672 11 328
Angeghakot 922 6 395 4 395 4
Spandaryan 769 12 718
Shaghat 500 5
Balak 396 7 84
Sarnakunk 711 24 83 10 83 1415
Tsghuk 755 37 990
Mutsk 900 8
Gorhayk 586 5 207 2 207 2 750
Dastakert 271 246
Sisian 630 7 1234 16 569 1 926 3
Ishkhanasar 200 285 258 745 1
Brnakot 2142 13 131 3 370
Ashotavan 214 131 3 300
Tolors 405 7
Bnunis 150 1421 142 1 330
Tasik 306 7 96
Akhlatyan 802 3 517 4 110 6 800
Torunik 300 3 120 330
Tanahat
Salvard 360 100
Arevis 158 410
Sofulu (Nzhdeh) 185 3 250
Hatsavan 400
Uyts 616 3 238
Aghitu 333
Vaghatin 231 11 160
Noravan 546
Vorotan 200 5
Ltsen 227 10
Darbas 306 20
Getatagh
Lor 357 51 50
Shenatagh 705 14 300
Total 16820 237 0 0 0 0 5454 50 2232 28 10048 4
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miscarriage were recorded. Miscarriage cases were not recorded
also among vaccinated mother sheep, among small cattle of other
safe and vulnerable communities.4. Conclusion
The research results indicate that the experimental pilot project
of vaccination of large and small cattle against brucellosis
G.L. Baghiyan, A.Yu. Shirvanyan / Annals of Agrarian Science 14 (2016) 283e287 287implemented in Syunik Marzcan be evaluated efﬁciently.
It is necessary to include vaccinations in the list of preventive
measures for the elimination of brucellosis in Republic of Armenia,
due to which the sustainable immunity of the animals will save
them from being infected by natural way.
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